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HANDLE ASSEMBLY FOR CHARGING A 
DIRECT GAS IMPINGEMENT FIREARM 


RELATED APPLICATION 


This application claims priority to and all advantages of 
U.S. Provisional Patent Application No. 61/634,988, which 
was filed on Mar. 9, 2012. 


BACKGROUND OF THE INVENTION 


1. Field of the Invention 

The subject invention relates to firearms utilizing a direct 
gas impingement system. In particular, the subject invention 
relates to a device for moving a bolt carrier of the firearm from 
a forward position to charging position. 

2. Description of Related Art 

Firearms typically include a receiver that houses several 
working components of the firearm, including firing compo- 
nents, with a barrel extending from the receiver. There are 
various classes of firearms that operate in different manners. 
One class of firearm utilizes a bolt carrier disposed in the 
receiver that is moveable between a firing position, from 
which a live round of ammunition can be fired, and a retracted 
position, from which a spent casing is ejected. The movement 
of the bolt carrier and ejection of the casing can be accom- 
plished with a direct gas impingement system. Examples of 
gas impingement type firearms include the M16, the M4®, 
such as the M4® carbine, and the AR-15®, such as the 
AR-15® Platform. 

Firearms having the direct gas impingement system typi- 
cally include an ejection port defined by the receiver. Direct 
gas impingement systems route exhaust gases back through 
the firearm to move the bolt carrier toward the retracted posi- 
tion. In particular, after firing the firearm, the direct gas 
impingement system routes exhaust gases from the barrel, 
back through a return tube to the bolt carrier, and out the 
ejection port of the receiver. 

Firearms having the direct gas impingement system 
require an initial manual movement of the bolt carrier from 
the firing position toward the retracted position to initially 
load a live round into the firearm. In order to accomplish this 
manual movement, a device known as a charging handle is 
provided at the rear of the receiver near the buttstock. A user 
must lower the firearm and manually grasp the charging 
handle and pull the charging handle toward the buttstock. The 
charging handle engages the bolt carrier directly to retract the 
bolt carrier. 

During operation, the bolt carrier automatically moves 
between the firing and retracted positions to eject a spent 
casing and to load a live round. In certain circumstances, the 
firearm can jam or fail with either the casing not being fully 
ejected or the round not being fully loaded into the firearm. In 
such situations, the charging handle can be utilized to fully 
eject the casing. 

Although necessary, the lowering of the firearm during 
combat situations to perform these tasks is undesirable. 
Therefore, there remains an opportunity to develop a charging 
mechanism for a firearm utilizing a direct gas impingement 
system which can be used while maintaining the firearm in a 
ready position aimed at a target. 


SUMMARY OF THE INVENTION AND 
ADVANTAGES 


The subject invention provides for a firearm including a 
receiver defining a receiver bore extending along a longitu- 
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dinal axis. A bolt carrier is disposed in the receiver bore and 
is moveable relative to the receiver along the longitudinal axis 
between a firing position and a rearward position. A hand 
guard is coupled to the receiver. A gas tube is disposed at least 
partially within and fixed relative to the hand guard and 
extends substantially parallel to the longitudinal axis. A 
handle assembly is at least partially disposed in the hand 
guard and is moveable between a forward position and a 
charging position. The handle assembly has a body and an 
elongated member extending from the body toward the bolt 
carrier substantially parallel to the longitudinal axis. The 
elongated member is disposed about the gas tube and is mov- 
able relative to the gas tube between the forward and charging 
positions. The elongated member engages the bolt carrier to 
move the bolt carrier from the firing position to the rearward 
position when the handle assembly moves from the forward 
position to the charging position. 

The subject invention also includes a charging mechanism 
for a firearm. The charging mechanism includes a bolt carrier 
extending along a longitudinal axis. A gas tube extends sub- 
stantially parallel to the longitudinal axis. The charging 
mechanism further includes a handle assembly having a body 
and an elongated member extending from the body toward the 
bolt carrier substantially parallel to the longitudinal axis. The 
elongated member is disposed about the gas tube and is mov- 
able relative to the gas tube between a forward position and a 
charging position. The elongated member engages and moves 
the bolt carrier from a firing position to a rearward position as 
the handle assembly moves from the forward position to the 
charging position. 

The subject invention also includes a handle assembly for 
a charging mechanism of a firearm having a bolt carrier. The 
handle assembly includes a body including a base defining a 
body bore along a handle axis. An arm is coupled to the base 
and is configured to move the handle assembly from a for- 
ward position to a charging position. An elongated member 
extends along the handle axis and is at least partially disposed 
within and fixedly secured to the body bore. The elongated 
member engages and moves the bolt carrier from a firing 
position to a rearward position as the handle assembly moves 
from the forward position to the charging position. 

Accordingly, the handle assembly is used to move the bolt 
carrier from the firing position toward the rearward position 
by moving the handle assembly from the forward position to 
the charging position. Such a configuration advantageously 
disposes the handle assembly in a position that does not 
require a user to lower the firearm. As such, during operation, 
the user can cycle the bolt carrier from the firing position to 
the rearward position for removing a cartridge without low- 
ering the firearm. 


BRIEF DESCRIPTION OF THE DRAWINGS 


Advantages of the subject invention will be readily appre- 
ciated as the same becomes better understood by reference to 
the following detailed description when considered in con- 
nection with the accompanying drawings. 

FIG. 1 is a perspective view of an embodiment ofa firearm. 

FIG. 2 is a cross-sectional view of a bolt carrier of the 
firearm in a firing position and a handle assembly of the 
firearm in a forward position. 

FIG. 3 is a cross-sectional view of the bolt carrier in a 
rearward position and a handle assembly of the firearm in a 
forward position. 

FIG. 4 is a cross-sectional view of the bolt carrier in a 
rearward position and the handle assembly of the firearm in a 


charging position. 
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FIG. 5 is an exploded view of the firearm. 

FIG. 6 is an exploded view of a hand guard of the firearm. 

FIG. 7 is an interior perspective view of a portion of the 
hand guard. 

FIG. 8 is a perspective view of the handle assembly. 

FIG. 9 is a partially cross-sectional perspective view ofthe 
handle assembly including a plunger engaged and an assem- 
bly pin. 

FIG. 10 is an exploded perspective view ofthe first embodi- 
ment of the handle assembly. 

FIG. 11 is a partially cross-sectional perspective view of 
the handle assembly having body including an arm, and a gas 
tube of the firearm with the arm in a disengaged position. 

FIG. 12 is a partially cross-sectional perspective view of 
the handle assembly and the gas tube with the arm in an 
engaged position. 


DETAILED DESCRIPTION OF THE INVENTION 


Referring to the Figures, wherein like numerals indicate 
like or corresponding parts throughout the several views, a 
firearm 20 is generally shown in FIG. 1. The firearm 20 
receives and fires a live round of ammunition 22 (as shown in 
FIG. 3), also referred to as a cartridge, which includes a 
casing, a bullet, and other components to propel the bullet as 
known to those skilled in the art Ammunition 22 that has been 
fired is referred to as a spent round of ammunition 22. 

The firearm 20 utilizes a direct gas impingement system to 
eject a spent casing of the ammunition 22 after firing the 
firearm 20. Examples of such types of firearms 20 include the 
M16, the M4®, such as the M4® carbine, and the AR-15®, 
such as the AR-15® Platform. The firearm 20 described 
herein is designed to permit easy retro-fitting of the certain 
components to a variety of currently and/or previously manu- 
factured firearm 20 designs having direct gas impingement 
systems. 

As shown in FIG. 2, the firearm 20 includes a receiver 24 
defining a receiver bore 26 extending along a longitudinal 
axis L. The receiver 24 houses several working components 
of the firearm 20, such as the firing components, i.e. the 
action. As shown in FIG. 5, the receiver 24 defines an ejection 
port 28 transverse to the longitudinal axis L. As known in the 
art, the receiver 24 is often divided into an upper receiver 
portion 30 and a lower receiver portion 32 attached to the 
upper receiver portion 30. In this configuration, the upper 
receiver portion 30 defines the receiver bore 26 and the ejec- 
tion port 28. 

As shown in FIG. 1, a magazine 34, also referred to as a 
clip, is detachably mounted to the lower receiver portion 32 
and can be loaded with a plurality of live rounds of ammuni- 
tion 22. The firearm 20 further includes a trigger assembly 
supported by the receiver 24. The trigger assembly includes a 
trigger 36 and a hammer (not shown). The trigger 36 is pulled 
to move the hammer, which, as discussed further below, ulti- 
mately results in the firing of the firearm 20. 

A buttstock 38 extends rearwardly from the receiver 24 for 
supporting the firearm 20 against a shoulder ofa user. A hand 
grip 40 extends downwardly along the upper receiver portion 
30 for grasping by the user. 

A barrel 42 is coupled to the receiver 24 and defines a barrel 
bore 44 extending along the longitudinal axis L. The barrel 42 
includes a breech 46 adjacent the receiver 24, as shown in 
FIGS. 2-4, and a muzzle 48 spaced from the breech 46 along 
the longitudinal axis L, as shown in FIGS. 1 and 5. As shown 
in FIG. 2, the breech 46 defines a chamber extending along 
the longitudinal axis L for receiving one of the live rounds of 
ammunition 22. The live rounds of ammunition 22 are indi- 
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vidually loaded into the chamber from the magazine 34. The 
chamber aligns with the barrel bore 44 such that the bullet 
moves out of the chamber and the barrel bore 44 when firing 
the firearm 20. The barrel 42 further defines a port proximate 
the muzzle 48 extending transverse to the chamber. The port 
is fluidly coupled to the chamber. The port will be better 
understood through further discussion below. 

The firearm 20 includes a hand guard 52 coupled to the 
receiver 24. The hand guard 52 extends along the longitudinal 
axis L about the barrel 42. However, it is appreciated that the 
hand guard 52 and the barrel 42 can be of any type without 
departing from the nature of the subject invention. 

The hand guard 52 defines a hand guard bore 54 extending 
substantially parallel to the longitudinal axis L. The barrel 42 
extends from the receiver 24 through the hand guard bore 54. 
The hand guard 52 protects the user's hand from heat gener- 
ated by the firing of the firearm 20. As shown in FIGS. 6 and 
7, the hand guard 52 can include a series of connection points 
that are known in the industry as a rail system 56 for mounting 
additional components to the hand guard 52. For example, 
such components can include bipods, tripods, scopes, bayo- 
nets, lasers, shot guns, grenade launchers, etc. 

The hand guard 52 defines a first support 58, as shown in 
FIG. 7, and a second support 60, as shown in FIG. 6. More 
specifically, the first support 58 is further defined as a bushing 
62 extending substantially parallel to the longitudinal axis L 
for locating the hand guard 52 relative to the receiver 24. 
Specifically, the bushing 62 extends into the receiver 24. It is 
to be appreciated that the hand guard 52 can be attached to the 
receiver 24 in any fashion without departing from the nature 
ofthe subject invention. As shown in FIG. 7, the bushing 62 
has a splined configuration to accommodate for thermal 
expansion due to heat generated by operation of the firearm 
20 and to accommodate for dirt in the hand guard bore 54. As 
generally shown in FIG. 6, the second support 60 is further 
defined as a slot 64 extending substantially parallel to the 
longitudinal axis L. More specifically, the second support 60 
is further defined as a first slot 66 and a second slot 68 spaced 
from each other about the longitudinal axis L. The first and 
second supports 58, 60 will be better understood through 
further discussion below. 

As shown in FIGS. 2-4, the firearm 20 includes a charging 
mechanism 70 disposed within and extending between the 
receiver 24 and the hand guard 52. The charging mechanism 
70 wil be better understood through further discussion 
below. 

The firearm 20 includes a gas tube 72 disposed at least 
partially within and fixed relative to the hand guard 52 and 
extending substantially parallel to the longitudinal axis L. 
More specifically, the charging mechanism 70 includes the 
gas tube 72 extending substantially parallel to the longitudi- 
nal axis L. The gas tube 72 extends from the hand guard 52 
proximate the muzzle 48 of the barrel 42 through the bushing 
62 and into the receiver 24. 

The firearm 20 further includes a sight assembly 74 proxi- 
mate the muzzle 48 of the barrel 42. More specifically, the 
charging mechanism 70 includes the sight assembly 74. The 
sight assembly 74 includes a gas block 76 and a regulator 78. 
The gas block 76 is attached to the barrel 42 over the port. The 
gas block 76 includes a port tube 80 fluidly coupling the port 
to the regulator 78. The regulator 78 is further fluidly coupled 
to the gas tube 72. The port, port tube 80, regulator 78, and gas 
tube 72 route exhaust gas away from the barrel 42 after firing 
the live round of ammunition 22. It is appreciated that the port 
can be in communication with the gas tube 72 in any suitable 
fashion without departing from the nature of the subject 
invention. Furthermore, the sight assembly 74 can be 
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mounted to the barrel 42 by a roll-pin and set screw as is 
typically performed in the industry (andas generally shownin 
FIGS. 2-4), or by any other suitable means. 

The regulator 78 is in communication with the gas tube 72 
to regulate the pressure in the gas tube 72 after firing the 
ammunition 22. A cyclic rate, i.e., the speed at which the spent 
ammunition 22 is ejected and another live round of ammuni- 
tion 22 is loaded, is adjusted by rotating the regulator 78. 

The firearm 20 includes a bolt carrier 82 disposed in the 
receiver bore 26. More specifically, the charging mechanism 
70 includes the bolt carrier 82. The bolt carrier 82 is moveable 
relative to the receiver 24 along the longitudinal axis L 
between a firing position and a rearward position. In the firing 
position, as shown in FIG. 2, the bolt carrier 82 is disposed 
adjacent the breech 46 of the barrel 42. In the rearward posi- 
tion, as shown in FIGS. 3 and 4, the bolt carrier 82 is spaced 
from the breech 46 of the barrel 42. 

The bolt carrier 82 has a key 84 extending toward a handle 
assembly 92. As shown in FIG. 2, the gas tube 72 is at least 
partially disposed within the key 84 when the bolt carrier 82 
is in the firing position. The gas tube 72 fluidly coupled to the 
key 84 in the firing position. As shown in FIGS. 3 and 4, the 
gas tube 72 is spaced from the key 84 when the bolt carrier 82 
is in the rearward position. More specifically, the key 84 
defines a cavity. As shown in FIG. 2, the cavity is configured 
to accept the gas tube 72 when bolt carrier 82 is in the firing 
position. The cavity typically has a cylindrical configuration; 
however, it is to be appreciated that the cavity can have any 
suitable configuration. 

As shown in FIG. 5, the bolt carrier 82 defines at least one 
exhaust port 86 extending transverse to the longitudinal axis 
L and fluidly coupled to the key 84. The firearm 20 further 
includes a shield longitudinally affixed to the bolt carrier 82 
and moving with the bolt carrier 82 as a unit between the firing 
and rearward positions along the longitudinal axis L. 

The firearm 20 further includes a bolt 88 anda firing pin 90 
carried by the bolt carrier 82. The bolt carrier 82 typically has 
features for automatically releasing another live round of 
ammunition 22 from the magazine 34 into the chamber as the 
bolt carrier 82 moves toward the firing position. As the bolt 
carrier 82 moves from the rearward position toward the firing 
position, the bolt carrier 82 catches or pushes another live 
round of ammunition 22 into the chamber of the barrel 42. In 
the firing position, the bolt 88 locks to the breech 46 of the 
barrel 42 to hold the live round of ammunition 22 in the 
chamber. 

As generally shown in FIG. 2, when the bolt carrier 82 is in 
the firing position, the trigger 36 can be pulled to release the 
hammer, which strikes the firing pin 90. When the hammer 
strikes the firing pin 90, the firing pin 90 strikes the live round 
ofammunition 22 to fire the ammunition 22, which causes the 
bullet to move through and out of the barrel bore 44. After 
firing the live round of ammunition 22, the exhaust gases are 
routed back to the bolt carrier 82 through the gas tube 72, as 
described above. The exhaust gases enter the key 84 of the 
bolt carrier 82 and are then routed through the bolt carrier 82 
and out the exhaust ports 86. The force of the exhaust gases 
pushes the bolt carrier 82 toward the rearward position, as 
shown in FIG. 3. During the movement of the bolt carrier 82, 
the key 84 separates from the gas tube 72. As the bolt carrier 
82 moves toward the rearward position, the casing of the 
ammunition 22, which is now empty, is expelled from the 
receiver 24 through the ejection port 28. The routing of the 
exhaust gases is known as the direct gas impingement system. 
The bolt carrier 82 then automatically returns to the firing 
position and automatically loads another live round of ammu- 
nition 22 from the magazine 34 into the chamber. 
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As shown in FIGS. 2-4, the firearm 20 includes the handle 
assembly 92 at least partially disposed in the hand guard 52. 
More specifically, the charging mechanism 70 includes the 
handle assembly 92. The handle assembly 92 has a body 94 
and an elongated member 96. The handle assembly 92 is 
moveable between a forward position, as shown in FIGS. 2 
and 3, and a charging position, as shown in FIG. 4. More 
specifically, the handle assembly 92 translates linearly and 
substantially parallel to the longitudinal axis L. In the forward 
position, the handle assembly 92 is disposed toward the 
muzzle 48 of the barrel 42. In the charging position, the 
handle assembly 92 is disposed toward the breech 46 of the 
barrel 42. 

As shown in FIG. 2, the body 94 defines a body bore 98 
substantially parallel to the longitudinal axis L. More specifi- 
cally, the body 94 includes a base 100 which defines the body 
bore 98 along a handle axis H, as shown in FIG. 8. Even more 
specifically, the base 100 includes a sleeve 102 and a slider 
104 fixed to one another with the sleeve 102 of the base 100 
defining the body bore 98. The sleeve 102 further defines a 
first opening 106, shown in FIG. 9, and a second opening 108, 
shown in FIG. 8, opposite one another and co-linear with the 
body bore 98. The handle axis H is substantially parallel to the 
longitudinal axis L, as show in FIGS. 2-4. Moreover, the gas 
tube 72 also extends along the handle axis H. 

The slider 104 and the sleeve 102 are separately formed 
and subsequently fixed to one another together, as best illus- 
trated in FIG. 10. However, the slider 104 and the sleeve 102 
can be integral, i.e., formed of a single piece of material. 
Furthermore, it is to be appreciated that the slider 104 and the 
sleeve 102 can be connected together in any fashion, such as 
welding, bolting, pinning, etc., without departing from the 
nature of the subject invention. 

As shown in FIG. 2-4, the body 94 of the handle assembly 
92 is disposed in the hand guard bore 54 and has a compli- 
mentary configuration to the hand guard bore 54 such that the 
body 94 can slide along the hand guard bore 54. 

As shown in FIGS. 8-12, the body 94 includes an arm 110 
coupled to the base 100 and configured to move the handle 
assembly 92 from the forward position to the charging posi- 
tion. The arm 110 is pivotable relative to the base 100 between 
an engaged position, as shown in FIG. 12, and a disengaged 
position, as shown in FIG. 11, with the arm 110 configured to 
move the handle assembly 92 from the forward position to the 
charging position when the arm 110 is in the engaged posi- 
tion. More specifically, the arm 110 is coupled to the slider 
104 of the base 100 and is selectively moveable relative to the 
slider 104 between the engaged position and disengaged posi- 
tion. 

As generally shown in FIG. 1, the slider 104 extends into at 
least one of the first and second slots 66, 68 of the hand guard 
52. As will be described in greater detail below, the arm 110 
is coupled to the slider 104 and is partially disposed within 
one of the first and second slots 66, 68. At least a majority of 
the arm 110 is disposed outside of the hand guard 52. In the 
disengaged position the arm 110 is disposed substantially 
parallel to the handle axis H. In the engaged position the arm 
110 is disposed transverse to the handle axis H. 

The arm 110 is typically disposed in the disengaged posi- 
tion. Specifically, the slider 104 of the handle assembly 92 
defines a pocket 112, as shown in FIGS. 10 and 12. The body 
94 includes a spring 114 disposed in the pocket 112 and 
coupled to each of the slider 104 and the arm 110 for bias the 
arm 110 toward the disengaged position. 

As shown in FIG. 5, the hand guard 52 defines a notch 116 
and the arm 110 includes a projection 118 nesting with the 
notch 116 when the handle assembly 92 is in the forward 
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position and the arm 110 is rotated to the disengaged position, 
as show in FIG. 1. The spring 114 releasably retains the 
projection 118 of the arm 110 in the notch 116 ofthe hand 
guard 52. Said differently, the user ofthe firearm 20 can pivot 
the arm 110 relative to the base 100 to remove the projection 
118 from the notch 116. When the firearm 20 is fired, the 
nesting of the projection 118 in the notch 116 retains the 
handle assembly 92 in the forward position. 

The handle assembly 92 is ambidextrous. In other words, 
the handle assembly 92 can extend from either side of the 
hand guard 52 depending upon which hand the user prefers to 
use to move the handle assembly 92 from the forward position 
to the charging position. Specifically, the slider 104 and the 
body 94 are selectively arranged in a first configuration with 
the handle assembly 92 extending from the hand guard 52 
only through the first slot 66 and a second configuration with 
the handle assembly 92 extending from the hand guard 52 
only through the second slot 68. 

As shown in FIG. 10, the slider 104 includes a first slot 
surface 120 and a second slot surface 122 spaced from each 
other. The first slot surface 120 and the second slot surface 
122 are mirror images of each other. The base 100 abuts the 
first slot surface 120 in the first configuration and the base 100 
abuts the second slot surface 122 in the second configuration. 
In other words, in the first configuration, the base 100 abuts 
the first slot surface 120 such that the handle assembly 92 
extends through the first slot 66 when assembled to the hand 
guard 52. In the second configuration, the slider 104 is flipped 
over relative to the base 100 so that the base 100 abuts the 
second slot surface 122 such that the handle assembly 92 
extends through the second slot 68 when assembled to the 
hand guard 52. 

As shown in FIGS. 9 and 10, an assembly pin 124 is 
supported by the slider 104 with the assembly pin 124 engag- 
ing with the sleeve 102. The assembly pin 124 extends 
through the slider 104 and the sleeve 102 to connect the slider 
104 and the sleeve 102. The assembly pin 124 retains the 
sleeve 102 to the slider 104 when in either of the first and 
second configurations. 

The assembly pin 124 is housed within an assembly bore 
and extends through the slider 104 transversely to the longi- 
tudinal axis L. The assembly pin 124 can be slid in the 
assembly bore and is maintained in the assembly bore, i.e., the 
assembly pin 124 cannot be easily removed from the slider 
104. Specifically, a plunger 126 extends into the slider 104 to 
slidably retain the pin to the slider 104. The assembly pin 124 
defines a channel and the plunger 126 includes a tip that slides 
within the channel as the assembly pin 124 is moved relative 
to the slider 104. The ends of the channel are closed such that 
as the assembly pin 124 is slid to the end of the channel, the tip 
abuts the end of the channel and retains the assembly pin 124 
in the slider 104. It should be appreciated that the plunger 126 
can be assembled to the slider 104 in any fashion, such as 
threaded engagement, adhesive engagement, pinned engage- 
ment, etc., without departing from the nature of the subject 
invention. 

Referring to FIG. 9 and using directions relative to that 
Figure for exemplary purposes, to change the configuration of 
the handle assembly 92, the assembly pin 124 is slid to the left 
until it is slid entirely through the sleeve 102. As such, the 
sleeve 102 is freed from the slider 104. The slider 104 and the 
arm 110 are removed from the first slot 66 of the hand guard 
52 as aunit. The slider 104 is flipped over and inserted into the 
second slot 68 such that the sleeve 102 abuts the second slot 
surface 122. The assembly pin 124 is then slid back into 
engagement with the sleeve 102 to connect the sleeve 102 to 
the slider 104. 
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As shown in FIGS. 2-4, the elongated member 96 extends 
from the body 94 toward the bolt carrier 82 substantially 
parallel to the longitudinal axis L. More specifically, the 
elongated member 96 extends along the handle axis H from 
between a first end 128 and a second end 130. As shown in 
FIGS. 8 and 9, the elongated member 96 is at least partially 
disposed within and fixedly secured to the body bore 98 for 
engaging and moving the bolt carrier 82 from the firing posi- 
tion to the rearward position as the handle assembly 92 moves 
from the forward position to the charging position. More 
specifically, the first end 128 of the elongated member 96 
extends through the second opening 108 of the sleeve 102 into 
the body bore 98 and is disposed flush with sleeve 102 at the 
first opening 106 of the sleeve 102, as shown in FIG. 9. The 
second end 130 of the elongated member 96 is spaced from 
the second opening 108 of the sleeve 102. Typically, the 
elongated member 96 has a press-fit engagement with the 
sleeve 102 in the body bore 98. Said differently, the elongated 
member 96 is frictionally fixed to the slider 104 within the 
body bore 98. It is to be appreciated that the elongated mem- 
ber 96 and the sleeve 102 can be connected together in any 
fashion, such as welding, bolting, pinning, etc., without 
departing from the nature of the subject invention. Further- 
more, it is to be appreciated that the first end 128 of the 
elongated member 96 can be disposed proximate adjacent to 
the second opening 108 of the body bore 98 or anywhere 
between the first and second openings 106, 108 without 
escaping the scope of the subject invention. 

As shown in FIGS. 11 and 12, the elongated member 96 is 
disposed about the gas tube 72. The elongated member 96 
entirely surrounds and extends along a portion of the gas tube 
72 toward the bolt carrier 82 for engaging and moving the bolt 
carrier 82 from the firing position to the rearward position. As 
shown in FIGS. 2-4, the portion of the gas tube 72 refers to 
where the gas tube 72 is surrounded by the elongated member 
96. More specifically, the gas tube 72 is typically longer than 
the elongated member 96 such that the portion of the gas tube 
72 moves as the elongated member 96 moves along the gas 
tube 72. 

As shown in FIGS. 11 and 12, the elongated member 96 
defines a tubular bore 132 substantially parallel to the longi- 
tudinal axis L with the gas tube 72 disposed within the tubular 
bore 132 and the handle assembly 92 movable along the gas 
tube 72 between the forward and charging positions. More 
specifically, each of the gas tube 72 and the elongated member 
96 has a tubular configuration with the gas tube 72 disposed 
within the tubular bore 132 of the elongated member 96. Each 
of the gas tube 72 and the elongated member 96 have a 
substantially linear configuration to facilitate movement of 
the handle assembly 92 along the gas tube 72 between the 
forward and charging positions. The linear configuration of 
each of the gas tube 72 and the elongated member 96 ensure 
that the gas tube 72 and the elongated member 96 don’t bind 
against each other as the elongated member 96 moves 
between the forward and charging positions. 

As generally shown in FIGS. 1 and 2, the handle assembly 
92 is slidably coupled to the hand guard 52 to retain the handle 
assembly 92 at least partially within the hand guard 52 and to 
facilitate movement of the handle assembly 92 between the 
forward position and the charging position. As set forth 
above, the hand guard 52 defines the first support 58 and the 
second support 60 with the first support 58 further defined as 
the bushing 62 and the second support 60 further defined as at 
least one of the first and second slots 66, 68. The body 94 of 
the handle assembly 92 is slidably coupled to the first support 
58 and the elongated member 96 is slidably coupled to the 
second support 60 to rotationally retain the handle assembly 
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92 relative to the longitudinal axis L and to facilitate move- 
ment of the handle assembly 92 between the forward position 
and the charging position. Specifically, as shown in FIGS. 
2-4, the elongated member 96 extends through and is slidably 
coupled to the bushing 62. Furthermore, as set forth above, 
the hand guard 52 defines the first and second slots 66, 68 
extending substantially parallel to the longitudinal axis L. As 
generally illustrated in FIG. 1, at least one of the sleeve 102 
and the slider 104 of the base 100 extend through at least one 
of the first and second slots 66, 68 and slidably couples the 
body 94 to hand guard 52. The slidable coupling of the elon- 
gated member 96 with the bushing 62 and the slidable cou- 
pling of the base 100 of the body 94 with at least one of the 
first and second slots 66, 68 prevents rotation of the handle 
assembly 92 relative to the longitudinal axis L. 

As set forth above, the elongated member 96 moves rela- 
tive to the gas tube 72 between the forward and charging 
positions. The elongated member 96 engages the bolt carrier 
82 to move the bolt carrier 82 from the firing position, as 
shown in FIG. 2, to the rearward position, as shown in FIG. 4, 
when the handle assembly 92 moves from the forward posi- 
tion to the charging position. More specifically, the key 84 of 
the bolt carrier 82 extends toward the elongated member 96. 
The elongated member 96 engages the key 84 to move the bolt 
carrier 82 from the firing position to the rearward position as 
the handle assembly 92 moves from the forward position to 
the charging position. Specifically, the elongated member 96 
has a first surface 134 transverse to the longitudinal axis L and 
the key 84 has a second surface 136 transverse to the longi- 
tudinal axis L. The first surface 134 is disposed at the second 
end 130 of the elongated member 96. The first surface 134 
abuts the second surface 136 when the elongated member 96 
engages the key 84. Typically, the first surface 134 of the 
elongated member 96 abuts the second surface 136 of the key 
84 when the handle assembly 92 is in the forward position. 
However, it is to be appreciated that the first surface 134 can 
be spaced from the second surface 136 when the handle 
assembly 92 is in the forward position. 

As shown in FIG. 2, the first surface 134 of the elongated 
member 96 is substantially parallel to the second surface 136 
of the key 84 to facilitate the abutment of the first surface 134 
with the second surface 136 when the elongated member 96 
engages the key 84. Typically, each of the first and second 
surfaces 134, 136 has an annular configuration, as generally 
illustrated by the elongated member 96 in FIG. 5, with first 
and second surfaces 134, 136 abutting each other along 
entirely along the annular configuration. It is to be appreci- 
ated that the first and second surfaces 134, 136 can have 
corresponding features which engage one another to further 
establish proper location of the first and second surfaces 134, 
136. Furthermore, it is to be appreciated that the elongated 
member 96 and the bolt carrier 82 can have any configuration 
for engaging the elongated member 96 with the bolt carrier 82 
without escaping the scope of the subject invention. 

The operation of the firing the firearm 20 will be discussed 
below for illustrative purposes only. With the bolt carrier 82 in 
the firing position, as shown in FIG. 2, the trigger 36 is pulled 
by the operator releasing the hammer, which strikes the firing 
pin 90. The firing pin 90 strikes the live round of ammunition 
22 to fire the ammunition 22, which causes the bullet to move 
through and out of the barrel bore 44. After firing the live 
round of ammunition 22, the exhaust gases are routed through 
the port, port tube 80, regulator 78, and gas tube 72 back to the 
bolt carrier 82, as described above. The exhaust gases enter 
the key 84 of the bolt carrier 82 and are then routed through 
the bolt carrier 82 and out the exhaust ports 86. The force of 
the exhaust gases pushes the bolt carrier 82 toward the rear- 
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ward position, as shown in FIG. 3. During the movement of 
the bolt carrier 82, the key 84 separates from the gas tube 72. 
With the arm 110 ofthe body 94 ofthe handle assembly 92 in 
the disengaged position, the projection 118 ofthe arm 110 is 
nested in the notch 116 ofthe hand guard 52 which maintains 
the handle assembly 92 in the forward position, as shown in 
FIG. 1. The movement of the bolt carrier 82 from the firing 
position to rearward position spaces the bolt carrier 82 from 
the elongated member 96, as shown in FIG. 3. As the bolt 
carrier 82 moves toward the rearward position, the casing of 
the ammunition 22, which is now empty, is expelled from the 
receiver 24 through the ejection port 28. The bolt carrier 82 
then automatically returns to the firing position and automati- 
cally loads another live round of ammunition 22 from the 
magazine 34 into the chamber, as shown in FIG. 2. 

The operation of the firearm 20 as the handle assembly 92 
moves from the forward position to the charging position will 
be discussed below for illustrative purposes only. To begin, 
the bolt carrier 82 is disposed in the firing position and the 
handle assembly 92 is in the forward position, as shown in 
FIG. 2. When the user desires to remove the live or spent 
ammunition 22, or any individual or combination of the com- 
ponents of the ammunition 22 described above, the user piv- 
ots the arm 110 of the body 94 of the handle assembly 92 from 
the disengaged position, as shown in FIG. 11, to the engaged 
position, as shown in FIG. 12. The projection 118 of the arm 
110 is removed from the notch 116 of the hand guard 52 
allowing the handle assembly 92 to translate along the handle 
axis H. The user moves the handle assembly 92 from the 
forward position toward the charging position, as shown in 
FIG. 4. The elongated member 96 moves along the gas tube 
72 disposed within the tubular bore 132. The first surface 134 
of the elongated member 96 engages the second surface 136 
of the key 84 of the bolt carrier 82. Engagement of the elon- 
gated member 96 with key 84 of the bolt carrier 82 moves the 
bolt carrier 82 from the firing position to the rearward position 
while the handle assembly 92 moves from the forward posi- 
tion to the charging position. As the bolt carrier 82 moves 
toward the rearward position, the ammunition 22 is expelled 
from the receiver 24 through the ejection port 28. The user 
releases the arm 110 of the body 94 of the handle assembly 92. 
The bolt carrier 82 automatically returns from the rearward 
position to the firing position, as shown in FIG. 2, and auto- 
matically loads another live round of ammunition 22 from the 
magazine 34 into the chamber. The key 84 of the bolt carrier 
82 engages the elongated member 96 and moves the handle 
assembly 92 from the charging position to forward position as 
the bolt carrier 82 moves from the rearward position to the 
firing position. 

The firearm 20 described herein is designed to permit easy 
retro-fitting of the components to a variety of currently and/or 
previously manufactured firearm 20 designs including direct 
gas impingement systems and indirect gas impingement sys- 
tems. For example, the firearm 20 components described 
herein may be retro-fitted to the M16, the M4®, such as the 
M4® carbine and the AR-15®, such as the AR-15® Platform. 
It is to be appreciated that there are several different manu- 
facturers producing firearms 20 having similar components, 
appearance and operation to the M16, the M4® and the 
AR-15®; therefore, the firearm 20 described herein is appli- 
cable to firearms 20 outside the M16, M4® and AR-15® 
designs. 

The handle assembly 92 is designed to permit easy retro- 
fitting of existing firearms 20. For example, the firearm 20 
shown in FIG. 1 includes a version of a standard charging 
handle 138 and a version of a standard forward assist mecha- 
nism 140. The firearm 20 is retro-fitted with the handle assem- 


US 8,997,620 B2 


11 


bly 92, which can be used to perform the function of the 
standard charging handle 138. The handle assembly 92 is 
duplicative ofthe standard charging handle 138 but provides 
the advantages described above. As such, existing firearms 20 
can merely be retro-fitted with the handle assembly 92 to gain 
the advantages of the handle assembly 92 without the need of 
producing new firearms 20. The firearm 20 can also be pro- 
duced without the standard charging handle 138. 

The invention has been described in an illustrative manner, 
and it is to be understood that the terminology which has been 
used is intended to be in the nature of words of description 
rather than of limitation. As is now apparent to those skilled in 
the art, many modifications and variations of the subject 
invention are possible in light of the above teachings. It is, 
therefore, to be understood that within the scope of the 
appended claims, wherein reference numerals are merely for 
convenience and are not to be in any way limiting, the inven- 
tion may be practiced otherwise than as specifically 
described. 


What is claimed is: 

1. A firearm comprising: 

a receiver defining a receiver bore extending along a lon- 
gitudinal axis; 

a bolt carrier disposed in said receiver bore and moveable 
relative to said receiver along said longitudinal axis 
between a firing position and a rearward position; 

a hand guard coupled to said receiver; 

a gas tube disposed at least partially within and fixed rela- 
tive to said hand guard and extending substantially par- 
allel to said longitudinal axis; and 

a handle assembly at least partially disposed in said hand 
guard and moveable between a forward position and a 
charging position with said handle assembly having a 
body and an elongated member extending from said 
body toward said bolt carrier substantially parallel to 
said longitudinal axis with said elongated member dis- 
posed about said gas tube and movable relative to said 
gas tube between said forward and charging positions 
with said elongated member engaging said bolt carrier to 
move said bolt carrier from said firing position to said 
rearward position when said handle assembly moves 
from said forward position to said charging position; 

wherein said elongated member defines a bore substan- 
tially parallel to said longitudinal axis with said gas tube 
disposed within said bore and said handle assembly 
movable along said gas tube between said forward and 
charging positions. 

2. A firearm as set forth in claim 1 wherein said elongated 
member entirely surrounds and extends along a portion of 
said gas tube toward said bolt carrier for engaging and moving 
said bolt carrier from said firing position to said rearward 
position. 

3. A firearm as set forth in claim 1 wherein each of said gas 
tube and said elongated member have a substantially linear 
configuration to facilitate movement of said handle assembly 
along said gas tube between said forward and charging posi- 
tions. 

4. A firearm as set forth in claim 1 wherein said bolt carrier 
has a key extending toward said handle assembly with said 
elongated member engaging said key to move said bolt carrier 
from said firing position to said rearward position as said 
handle assembly moves from said forward position to said 
charging position. 

5. A firearm as set forth in claim 4 wherein said elongated 
member has a first surface transverse to said longitudinal axis 
and said key has a second surface transverse to said longitu- 


5 


20 


25 


30 


35 


40 


45 


50 


55 


60 


65 


12 


dinal axis and with said first surface abutting said second 
surface when said elongated member engages said key. 

6. A firearm as set forth in claim 5 wherein said first surface 
of said elongated member is substantially parallel to said 
second surface of said key to facilitate said abutment of said 
first surface with said second surface when said elongated 
member engages said key. 

7. A firearm as set forth in claim 1 wherein said body 
defines a body bore substantially parallel to said longitudinal 
axis with said elongated member at least partially disposed 
within and fixedly secured to said body bore. 

8. A charging mechanism for a firearm, said charging 
mechanism comprising: 

a bolt carrier extending along a longitudinal axis; 

a gas tube extending substantially parallel to said longitu- 

dinal axis; and 

a handle assembly having a body and an elongated member 

extending from said body toward said bolt carrier sub- 
stantially parallel to said longitudinal axis with said 
elongated member disposed about said gas tube and 
movable relative to said gas tube between a forward 
position and a charging position, said elongated member 
engaging and moving said bolt carrier from a firing 
position to a rearward position as said handle assembly 
moves from said forward position to said charging posi- 
tion; 

wherein said elongated member defines a hole substan- 

tially parallel to said longitudinal axis with said gas tube 
disposed within said hole and said handle assembly 
movable along said gas tube between said forward and 
charging positions. 

9. A charging mechanism as set forth in claim 8 wherein 
said elongated member surrounds and extends along said gas 
tube toward said bolt carrier for engaging and moving said 
bolt carrier from said firing position to said rearward position. 

10. A charging mechanism as set forth in claim 8 wherein 
each of said gas tube and said elongated member have a 
substantially linear configuration to facilitate movement of 
said handle assembly along said gas tube between said for- 
ward and charging positions. 

11. A charging mechanism as set forth in claim 8 wherein 
said bolt carrier has a key extending toward said handle 
assembly with said elongated member engaging said key to 
move said bolt carrier from said firing position to said rear- 
ward position as said handle assembly moves from said for- 
ward position to said charging position. 

12. A charging mechanism as set forth in claim 11 wherein 
said elongated member has a first surface transverse to said 
longitudinal axis and said key has a second surface transverse 
to said longitudinal axis and with said first surface abutting 
said second surface when said elongated member engages 
said key. 

13. A charging mechanism as set forth in claim 12 wherein 
said first surface of said elongated member is substantially 
parallel to said second surface of said key to facilitate said 
abutment of said first surface with said second surface when 
said elongated member engages said key. 

14. A charging mechanism as set forth in claim 8 wherein 
said body defines a body bore substantially parallel to said 
longitudinal axis with said elongated member at least par- 
tially disposed within and fixedly secured to said body bore. 

15. A firearm comprising: 

a receiver defining a receiver bore extending along a lon- 

gitudinal axis; 

a bolt carrier disposed in said receiver bore and moveable 

relative to said receiver along said longitudinal axis 
between a firing position and a rearward position; 


US 8,997,620 B2 


13 


a hand guard coupled to said receiver; 

a gas tube disposed at least partially within and fixed rela- 
tive to said hand guard and extending substantially par- 
allel to said longitudinal axis; and 

a handle assembly at least partially disposed in said hand 
guard and moveable between a forward position and a 
charging position with said handle assembly having a 
body and an elongated member extending from said 
body toward said bolt carrier substantially parallel to 
said longitudinal axis with said elongated member dis- 
posed about said gas tube and movable relative to said 
gas tube between said forward and charging positions 
with said elongated member engaging said bolt carrier to 
move said bolt carrier from said firing position to said 
rearward position when said handle assembly moves 
from said forward position to said charging position; 

wherein said bolt carrier has a key extending toward said 
handle assembly with said elongated member engaging 
said key to move said bolt carrier from said firing posi- 
tion to said rearward position as said handle assembly 
moves from said forward position to said charging posi- 
tion; and 

wherein said gas tube is at least partially disposed within 
said key when said bolt carrier is in said firing position 
and said gas tube is spaced from said key when said bolt 
carrier is in said rearward position with said gas tube 
fluidly coupled to said key in said firing position. 

16. A firearm as set forth in claim 15 wherein said elon- 
gated member has a first surface transverse to said longitudi- 
nal axis and said key has a second surface transverse to said 
longitudinal axis and with said first surface abutting said 
second surface when said elongated member engages said 
key. 

17. A firearm as set forth in claim 16 wherein said first 
surface of said elongated member is substantially parallel to 


said second surface of said key to facilitate said abutment of 


said first surface with said second surface when said elon- 
gated member engages said key. 

18. A firearm comprising: 

a receiver defining a receiver bore extending along a lon- 
gitudinal axis; 

a bolt carrier disposed in said receiver bore and moveable 
relative to said receiver along said longitudinal axis 
between a firing position and a rearward position; 

a hand guard coupled to said receiver; 

a gas tube disposed at least partially within and fixed rela- 
tive to said hand guard and extending substantially par- 
allel to said longitudinal axis; and 

a handle assembly at least partially disposed in said hand 
guard and moveable between a forward position and a 
charging position with said handle assembly having a 
body and an elongated member extending from said 
body toward said bolt carrier substantially parallel to 
said longitudinal axis with said elongated member dis- 
posed about said gas tube and movable relative to said 
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gas tube between said forward and charging positions 
with said elongated member engaging said bolt carrier to 
move said bolt carrier from said firing position to said 
rearward position when said handle assembly moves 
from said forward position to said charging position; 

wherein said handle assembly is slidably coupled to said 
hand guard to retain said handle assembly at least par- 
tially within said hand guard and to facilitate movement 
of said handle assembly between said forward position 
and said charging position; and 

wherein said hand guard defines a first support and a sec- 

ond support with said body of said handle assembly 
slidably coupled to said first support and said elongated 
member slidably coupled to said second support to rota- 
tionally retain said handle assembly relative to said lon- 
gitudinal axis and to facilitate movement of said handle 
assembly between said forward position and said charg- 
ing position. 

19. A firearm as set forth in claim 18 wherein said elon- 
gated member entirely surrounds and extends along a portion 
of said gas tube toward said bolt carrier for engaging and 
moving said bolt carrier from said firing position to said 
rearward position. 

20. A firearm as set forth in claim 18 wherein said elon- 
gated member defines a tubular bore substantially parallel to 
said longitudinal axis with said gas tube disposed within said 
tubular bore and said handle assembly movable along said gas 
tube between said forward and charging positions. 

21. A charging mechanism for a firearm, said charging 
mechanism comprising: 

a bolt carrier extending along a longitudinal axis; 

a gas tube extending substantially parallel to said longitu- 

dinal axis; and 

a handle assembly having a body and an elongated member 

extending from said body toward said bolt carrier sub- 
stantially parallel to said longitudinal axis with said 
elongated member disposed about said gas tube and 
movable relative to said gas tube between a forward 
position and a charging position, said elongated member 
engaging and moving said bolt carrier from a firing 
position to a rearward position as said handle assembly 
moves from said forward position to said charging posi- 
tion; 

wherein said bolt carrier has a key extending toward said 

handle assembly with said elongated member engaging 
said key to move said bolt carrier from said firing posi- 
tion to said rearward position as said handle assembly 
moves from said forward position to said charging posi- 
tion; and 

wherein said gas tube is at least partially disposed within 

said key when said bolt carrier is in said firing position 
and said gas tube is spaced from said key when said bolt 
carrier is in said rearward position with said gas tube 
fluidly coupled to said key in said firing position. 


* * * * * 


